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association with liver cancer. A similar analysis, based on the cad-
mium concentration in pooled blood samples and cancer mortality in 19
U.S. states, yielded significant direct correlations for uterine cancer
and stomach cancer in females.  Schrauzer and colleagues suggested that
cadmium may act as a selenium antagonist to prevent its uptake and lower
its physiological activity as an anticarcinogen.
Kolonel (1976) reported the results of a case-control study in which
the combined exposure to cadmium from three sources (diet, cigarette
smoking, and workplace) was associated with increased risk for renal
cancer.  In studies based on occupational exposure (Adams et al., 1969;
Kipling and Waterhouse, 1967; Lemen et ad., 1976; Potts, 1"5>5"5T7
investigators have observed associations between exposure to cadmium and
prostate cancer. However, the main source of exposure to cadmium for the
general population is diet (Friberg et^ aJU , 1974), and a case-control
study of prostate cancer that included dietary as well as occupational
exposure (Kolonel and Winkelstein, 1977) failed to confirm this
association between cadmium and prostate cancer.
Experimental Evidence
Carcinogenicity. Except for one long-term study in which Schroeder
£t_ ad. (1964, 1965) observed no carcinogenic effect in mice given cad-
mium at 5 mg/liter drinking water, no studies have been conducted in
laboratory animals to determine the effect of dietary cadmium on
carcinogenicity.
Intramuscular injection of cadmium powder induced sarcomas in hooded
rats (Heath ££ al,., 1962).  Subcutaneous injections of cadmium sulflde,
cadmium oxide, cadmium sulfate, or cadmium chloride induced sarcomas and
Leydig cell tumors in Wlstar rats of the Chester Beatty strain (Wl/Cbi)
(Haddow e£ ajL., 1964; Kazantzis and Hanbury, 1966; Roe et al., 1964).
Intratesticularly administered cadmium chloride also Induced teratomas In
White Leghorn cockerels (Guthrie, 1964) and sarcomas in Wistar rats and
albino mice (Gunn £t £l., 1963, 1964, 1967).
Mutagenicity and Related Tests. Sirover and Loeb (1976) found that
various salts of cadmium decreased the fidelity of avian myeloblastosis
virus (AMV)/DNA polymerase for replication of synthetic polynucleotide
templates.  Cadmium salts were mutagenic to Escherichia coll (Yagi and
Nishioka, 1977) and positive in rec assay in Bacillus subtilis (Nishioka,
1975).  Shiraishi et^ al. (1972) found that in vitro treatment of human
lymphocytes with cadmium sulfide induced chromosome aberrations.  Casto
€^£1. (1976) reported that cadmium (II) Induced the formation of morpho-
logically altered colonies in Syrian hamster fetal cells.
Summary
EpidemiologlQftl Evidence.     The effect of dietary cadmium on cancer
has been examined in only a few epidemiological  studies.     The results  of

